The genus Aspergillus section Nigri, or the black aspergilli, represents genetically closely related species that produce the mycotoxins, ochratoxins and the fumonisins. Fumonisin B 1 (FB 1 ) is of an added concern because it is also a virulence factor for maize. Our preliminary data indicated that black aspergilli could develop asymptomatic infections with maize and peanuts plants. Symptomless infections are potential problems, because under favorable conditions, there is a potential for accumulation of ochratoxins and the fumonisins in contaminated postharvest crops. In the present report, the ability of black aspergilli from peanuts and maize to produce ochratoxin A and FB 1 on maize kernels was assessed. One hundred fifty strains from peanuts and maize were isolated from several southeastern and midwestern states. Aspergillus nigri (A. nigri var. nigri) was the dominant species (87%), while Aspergillus foetidus, Aspergillus japonicus, Aspergillus tubingensis, and Aspergillus carbonarius were infrequently isolated. None of the wild isolates produced detectable amounts of ochratoxins. However, we do report the occurrence of the fumonisins B 1 , B 2 , and B 3 . Of 54 field isolates, 30% (n~16) produced FB 1 , 61% (n~33) produced FB 2 , and 44% (n~24) produced FB 3 . The amounts of fumonisins produced during the test period of 30 days suggest that these strains might be weak to moderate producers of fumonisin on maize. To our knowledge, this is a first report of FB 1 and FB 3 production by isolates of black aspergilli from an American cereal and legume.
Mycotoxins are toxic metabolites characterized by small molecular weight, diverse toxicological activity, and unrelated chemical structure. Fungal species in the genera Penicillium, Fusarium, and Aspergillus produce a plethora of toxic compounds that contaminate several agricultural commodities. Species within Aspergillus section Nigri, the black aspergilli, are frequently isolated from foodstuffs, including maize, peanuts, grapes, coffee, and onions (10, 22, 24, 25, 29, 35, 38) .
Black aspergilli have been isolated as pathogens in onions, maize, peanuts, and other food crops, where they are responsible for the pre-and postharvest spoilage of many fruits and vegetables (23, 36) . Moreover, evidence suggests that some species form symptomless associations with several of these crops (18, 36, 38, 56, 58) . In recent years, the black aspergilli, reported to produce two mycotoxins, the ochratoxins and the fumonisins (1, 12) , attracted researchers' attention as a potential threat for human and animal health because their presence on food and feedstuffs is strongly associated with chronic human and animal diseases, including cancer. Further, fumonisin B 1 (FB 1 ) is associated with seedling diseases of maize (7, 15) , although its role in peanut and other plant seedling diseases has not been addressed.
The ochratoxins form a group of chemically related mycotoxins widely identified as a contaminant of cereal crops, which can serve as a major source of contamination for human and domesticated animals (42) . Ochratoxin A is the most important naturally occurring mycotoxin of this group that is composed of a dihydrocoumarin moiety linked to a molecule of b-phenylalanine. Although ochratoxin A was originally isolated from cultures of Aspergillus ochraceus that were isolated from maize, this toxin is now produced by several black Aspergillus species, and it is isolated from different natural environments (46, 51) . Other ochratoxin Arelated metabolites have been detected, including its chlorinelacking analog ochratoxin B, the ethyl ester ochratoxin C analog, and the dihydroisocoumarin moiety ochratoxin a. To our knowledge, the natural occurrence of these lesser toxic analogs in crop commodities in the United States is only rarely reported (17) . Nonetheless, sporadic reports have indicated high concentrations of ochratoxin B and ochratoxin C in different feedstuffs (17, 21, 53) . The toxicity of ochratoxin to livestock, poultry, and human health has historically been assessed (4, 16, 20, 55, 57) .
The second group of mycotoxins produced by the black aspergilli includes several fumonisins, the major one being FB 1, which is a propane-1,2,3-tricarboxylic diester of 2-amino-12,16-dimethyl-3,5,10,14,15-pentahydroxyicosane. This group of mycotoxins was first isolated from Fusarium verticillioides (Sacc.) Nirenberg (synonym Fusarium moniliforme Sheldon) (5) and is now known to be produced by several Fusarium species and to occur naturally in several cereals (49) and in silage (29) . Recent studies indicate that the European and South American black Aspergillus species are also able to produce some of the homologues, e.g., FB 1 , FB 2 , FB 4 , and FB 6 (22, 27, 28, 32, 52) . FB 1 is the most abundant and toxic of this group. The backbone of the fumonisins is structurally similar to the sphingoid base sphinganine, and in both animals and plants, the homologues of fumonisin are potent inhibitors of ceramide synthases, key enzymes in sphingolipid metabolism (43) . All animal diseases caused by fumonisin, including porcine pulmonary edema and equine leucoencephalomalacia, are linked to disruption of lipid metabolism, as well as maize and plant diseases (7, 13, 15, 28, 34, 43, 45, 48, 60) . Thus, the fumonisins are sphinganine inhibitors and unique mycotoxins and in addition to animal toxicities, they behave as virulence factors to maize seedlings (7, 15) , especially cultivars of sweet maize (15) , presumably by inhibiting sphinganine metabolism (59) .
The black aspergilli are composed of an aggregate of cryptic species (36, (39) (40) (41) , and their prevalence and associations with U.S. peanuts and maize are unknown. Further, specific mycotoxins produced by peanut-and maize-associated black aspergilli are also unknown. Therefore, the major objectives of this research were to document the species of black Aspergillus associated with maize and peanuts and to determine the capacity of these isolates to produce the ochratoxins and fumonisins.
MATERIALS AND METHODS
Fungal and plant material. Aspergillus niger SRRC 13 (~NRRL 2042) and Aspergillus carbonarius SRRC 2131 (~FRR 369) were shown in preliminary studies to produce ochratoxin A. These two strains were used as test organisms to determine conditions for production of both ochratoxins and the fumonisins under laboratory conditions. Field maize and peanuts collected from the southeastern and midwestern United States served as the sources of black aspergilli (Table 1) . Black aspergilli were isolated from surface-disinfected materials by shaking in full strength commercial bleach (6.13% sodium hypochlorite) for 10 min and then rinsing twice in sterile distilled water. These kernels were dried under aseptic conditions and plated onto dichloran-rose Bengalchloramphenicol agar medium (Difco Laboratories, BD, Detroit, MI), amended with 18% glycerol, a medium rated as semiselective for Aspergillus species. A total of 150 isolates of black aspergilli were obtained from all samples. The fungi were single spored, and the identities of these were based on morphotypes of black aspergilli species of the culture collection from the Southern Region Research Laboratory, New Orleans, LA (18) and substantiated by using a rep-PCR method developed for species identification of the black aspergilli (36, 37) . The fungi were stored at 280uC in a 15% glycerol solution containing 0.01% Tween 80.
Ochratoxin and fumonisin production. Species and strains of black aspergilli cultured on several semisynthetic and synthetic liquid media (1, 12, 51, 54) , along with several of our modifications, were negative for production of ochratoxins and fumonisins (data not shown). Because negative results for mycotoxin production by a strain on a medium should not be interpreted as a nonproducing strain, additional substrates were tested. In the past, our work indicated that natural substrates were excellent predictors for ochratoxin potential. This, however, was not established for black aspergilli. Thus, preliminary experiments were performed to determine both the maximum potential production on cereal grain and the maximum time necessary to evaluate strains for toxin synthesis.
In the first experiments, grains of five cereals were used to determine ochratoxin and fumonisin production by strains from two test species, A. niger var. niger SRRC 13 and A. carbonarius SRRC 2131. The following grains were used: rye (Secale cereale), oats (Avena sativa), barley (Hordum vulgare), wheat (Triticum aestivum) (all from Johnny's Selected Seeds, Winslow, ME), and maize (Zea mays; Pioneer Hi bred, Dupont, Johnston, IA). Each grain (10 g) was placed in 125-ml flasks containing 40 ml of sterile water and allowed to achieve maximum imbibition for 16 h at room temperature, which represents a water activity in maize of approximately 0.97. The excess water was removed, and the kernels immediately autoclaved at 121uC, 15 lb/in 2 for 15 min. Inocula for each cereal were prepared from potato dextrose agar slants that were inoculated with a 10-ml loop of a frozen stock solution (10 6 CFU/ml) for each isolate and incubated for 7 days at 25uC in the dark. Four 5-mm agar plugs were aseptically transferred to 10 g of the sterilized kernels above contained in a 125-ml flask. The inoculated maize was incubated at 30uC for a total period of 30 days. A second set of experiments was used to determine the time period required for maximum ochratoxin production: sterile maize kernels were inoculated with A. niger var. niger SRRC 13 and A. carbonarius SRRC 2131 strains and each incubated at 25 and 30uC in the dark. They were analyzed for mycotoxin production at 3, 6, 9, 20, and 30 days of incubation. All isolates were tested for the production of fumonisin on maize using the conditions described above. However, because preliminary work indicated that fumonisins were produced after 30 days, the analyses for this mycotoxin were done following 30 days of incubation.
After an appropriate incubation period, the maize cultures were stored at 225uC for 2 h and then lyophilized on a Benchtop K freeze dryer (Virtis, Gardiner, NY) at 243uC, 60 mT for 48 h. Lyophilized samples were ground to a powder with liquid nitrogen and stored at 225uC until the ochratoxin and fumonisin analyses. Noninoculated autoclaved maize, peanuts, and other kernels were used as controls that were shown to be negative for both the fumonisins and ochratoxins.
Ochratoxin analysis. All solvents used for this experiment were of analytical reagent grade. Methanol and chloroform (Fisher Scientific, Fair Lawn, NJ), acetonitrile (MeCN, Burdick & Jackson, Muskegon, MI), water (J. T. Baker, Phillipsburg, NJ), and formic acid (Sigma-Aldrich, St. Louis, MO) were highperformance liquid chromatography (HPLC) grade. Stock standard solutions of ochratoxin A (Sigma-Aldrich) and ochratoxin B (Santa Cruz Biotechnology, Santa Cruz, CA) were prepared by dissolving an aliquot of the standards in methanol to a 10 mg/ml final concentration followed by a sonication step for 10 min at room temperature and stored at 225uC until required. Working standard solutions were prepared from stock solutions and used for calculating the standard curve. The ochratoxin 13 C 20 OEKANAL solution (10 mg/ml in acetonitrile; Sigma-Aldrich) was used as an internal standard to quantify the production of ochratoxin A and ochratoxin B by black aspergilli and stored at 280uC.
For the extraction of ochratoxins, an alkaline-acid based method (2, 47) was performed involving extracting into a NaHCO 3 followed by acidification and partition into chloroform (2, 47), which facilitated removal of lipid and pigments. Approximately 2.5 g of ground samples was added to 10 ml of methanolchloroform (1:1, vol/vol) in a 10 ml-glass tube. This method facilitated the removal of lipids and pigments (47) and is part of the original. The samples were extracted for 16 h using a rotary shaker (150 rpm) at room temperature and sonicated for 1 h in a 5510 Branson ultrasonic cleaner (Branson Ultrasonics Corporation, Danbury, CT). The extracts were filtered using filter paper (Whatman no. 1, Fisher Scientific, Pittsburgh, PA) on a glass funnel, and the supernatant was collected into a 60-ml separatory funnel. The methanolic supernatant was mixed three times with 20 ml of 0.5 N NaHCO 3 , and the aqueous phase was collected in a 12-ml Erlenmeyer flask. The aqueous layer was adjusted to pH of 2 to 3 with 0.2 M HCl, and after mixing, extracted three times with 20-ml portions of chloroform. The combined chloroform fractions were collected and transferred to a 100-ml round-bottom flask, and the chloroform was evaporated on a Buchi rotary evaporator (Brinkmann Inc., Flawil, Switzerland) at 42uC. The residue was dissolved in 1 ml of chloroform and transferred to vials. The residues were blow dried with nitrogen at 37uC, 500 ml of methanol was added, and the solids were solubilized by sonication. Each extract was filtered using 0.45-mm Costar nylon centrifuge tube filters (Corning Inc., Corning, NY) and transferred to 2-ml screw-cap glass Teflon/silicone vials (National Scientific, Rockwood, TN) for liquid chromatography-tandem mass spectrometry (LC-MS) analysis described below.
Thin-layer chromatographic (TLC) analysis was used to screen isolates for the production of ochratoxin A by strains of the black aspergilli incubated on the cereal grain. Briefly, methanolic extracts (10 ml) were spotted onto silica gel coating TLC sheet (Whatman Ltd. Maidstone, UK) and dried for 5 min. The TLC sheet was developed in toluene-ethylene acetate-formic acid (50:40:10) in a solvent saturated glass chromatographic tank for 40 min. The detection of ochratoxin A production as bluish green fluorescent spots was performed under UV light (l 360 nm ) and recorded in a photographic system (Alpha Innotech Corporation, San Leandro, CA). The detection limit of ochratoxin A with the TLC procedure was 10 mg/kg.
The LC-MS detection and quantification was performed with a Finnigan LCQ Duo ion-trap mass spectrometer (ThermoQuest, San Jose, CA) with an electrospray ion source (ESI), and equipped with a SpectraSystem autoinjector and Finnigan surveyor MS pump plus (Thermo Electronic Corporation, Pittsburgh, PA). The Finnigan LCQ system was controlled by the Thermoquest Xcalibur software version 2.0.7. MS parameters were optimized by tuning the instrument using the Ochratoxin A standard infused by syringe pump. The analysis was performed in positive ion mode with a source voltage of 5 kV. The heated capillary was set to 180uC, the sheath gas was set to 35 (arbitrary), and the auxiliary gas was set at 42 (arbitrary).
The chromatography was accomplished using a SpectraSystem AS3000 autoinjector and Finnigan Surveyor MS Pump Plus (Thermo Electronic Corporation, Pittsburgh, PA) and an Ultrasphere Beckman Coulter ODS (C 18 ) column (5-mm particle size, 250 by 4.6 mm; Fullerton, CA), preceded by a C 18 guard column. In each analysis, the 20-ml loop was used to inject the analyte onto the column with an initial mobile phase of 50:50 A:B (99% acetonitrile and 1% formic acid-1% formic acid in water) pumped at a constant volume of 200 ml/min. The compounds of interest were then eluted using a gradient program increasing the proportion of A to 100% over 10 min and then holding at 100% A until the 30-min mark.
Samples were screened for both ochratoxin A and B, and all experiments were repeated either two or three times. The limit of detection and limit of quantification were determined for each analyte using the equations [3(s bl /ȳ C-13 OTA )]/m for the limit of detection and [10(s bl /ȳ C-13 OTA )]/m for the limit of quantification, where s bl is the standard deviation of the signal for five blanks analyzed, ȳ C-13 OTA is the average peak area for 25 replications of the 200-ng/ml 13 C 20 ochratoxin A internal standard, and m is the slope of the calibration curve for the analyte of interest. Using these formulae, the limit of detection for this method of analysis of ochratoxins A and B was calculated to be 0.06 mg/kg (in the original 2.5-g ground sample) for each, and the limit of quantification was calculated to be 0.2 mg/kg (again, with reference to the original 2.5-g ground sample) for each. The extraction of fumonisin followed a modified procedure (44, 59) . Briefly, 12.5 ml of acetonitrile-water (1:1) was added to approximately 2.5 g of the lyophilized sample prepared above under the ''Ochratoxin and fumonisin production'' section, and the pH was adjusted to 4.5 with 1 N HCl. The extraction mixture was shaken on a reciprocal shaker at 150 rpm for 16 h, which was followed by sonication for 30 min in a Branson ultrasonic cleaner (Branson Ultrasonics Corporation). The extracts were centrifuged at 1,000 | g for 3 min, and the supernatant was transferred into glass tubes using Pasteur pipettes (Fisher Scientific, Pittsburgh, PA). The extract, 2 ml, was mixed with 6 ml of HPLC water. The diluted extracts were slowly filtered onto a Sep-Pak C 18 cartridges (Waters Corporation, Milford, MA) which had been previously conditioned by washing with 2 ml of acetonitrile followed by 2 ml of water. Loaded cartridges were washed with 2 ml of water, and 2 ml of acetonitrile-water (70:30) was used to elute the samples from the C 18 sorbent package and filtered. The eluate was filtered using 0.45-m Costar nylon centrifuge tube filter.
The filtered extracts (500 ml) were mixed with 50 ml of the U-[ 13 C 34 ]-fumonisin that was used as the internal standard for LC-MS analysis. The LC-MS system used for the fumonisin analysis was the same as described for the ochratoxin analysis described above. The flow rate was 0.2 ml/min, and the initial mobile phases used were 97% acetonitrile-2% water-1% formic acid (solvent A), and 2% acetonitrile-97% water-1% formic acid (solvent B). The gradient ran from 10% solvent A-0% solvent B to 0% solvent A-100% solvent B at 30 min and then held at 100% B for an additional 10 min with a total run time of 40 min. The lower detection limit for FB 1 , FB 2 , and FB 3 was less than 0.012 ng injected (equivalent to 0.007 mg/g in maize), and the response was linear up to about 400 ng injected (equivalent to 233 mg/g in maize) (44) . All experiments were repeated twice, and each sample was analyzed two or three times, and the results are reported as the average of each experiment.
RESULTS AND DISCUSSION
Black Aspergillus species isolated. The species associated with peanuts and maize sampled in this article included five of the recognized black Aspergillus species (Table 1) . A. niger was by far the most abundant endophytic species (87%) isolated from both maize and peanuts ( Table 2 ). The second most abundant species was Aspergillus foetidus (8%) that was found rather infrequently but on both peanuts and maize. Minor occurrences (1%) included A. carbonarius, Aspergillus aculeatus, and Aspergillus japonicus that were isolated from two peanut samples. A single isolation was recorded for Aspergillus tubingensis from a maize sample. There is considerable difficulty in distinguishing the species delineated at the morphological level; therefore, the species not distinguished are molecular species (11, 12, 36, 37, 39, 58) . However, two of the species identified here, A. foetidus and A. tubingensis, are included in the older classical morphological treatments that along with A. niger can be separated both morphologically and molecularly. It is, therefore, necessary to distinguish our designation A. niger from that identified in the older morphological descriptions within section Nigri that included black Aspergillus species that produce verrucose conidia. One distinction that has been recommended is to use the more precise variety description of Kozakiewicz (19) who suggests A. niger var. niger be used. Following that same line of thinking, the dominant species listed here as Aspergillus niger sensu stricto is now considered distinct from the older descriptive species A. niger.
Ochratoxin production. The black species of Aspergillus are known to produce a wide variety of secondary metabolites (11, 31) . However, the production of mycotoxin on liquid media varies with the strain and isolation source; none of the media we examined proved positive for our purposes. We desired a procedure that would ensure that a strain or species indicated as negative is not due to the specific media being tested. In the present study, we developed a procedure that conveniently demonstrated the ability that two black Aspergillus species were capable of producing the ochratoxins on autoclaved cereals (Fig. 1) .
A TLC approach was used as a preliminary screening procedure to determine whether wild isolates were capable of producing ochratoxin A on autoclaved maize, rye, oat, wheat, and barley kernels, and A. niger SRRC 13 and A. carbonarium 2131 were used as tester strains. A. niger SRRC 13 produced ochratoxin A exclusively on maize kernels but not detectable amounts of this mycotoxins were observed on rye, barley, wheat, or oat (Fig. 1) . A. carbonarius SRRC 2131 produced ochratoxin A on maize, rye, and oat. The production of this mycotoxin differed in maximum amounts that appeared to be temperature dependent. When maize was used as the substrate, both A. niger SRRC 13 and A. carbonarius SRRC 2131 (Fig. 2) were able to produce ochratoxin A. The maximum synthesis by A. niger SRRC 13 occurred after 12 days of incubation at 25uC (Fig. 2A) . However, after 30 days at 25 and 30uC, A. carbonarius SRRC 2131 achieved maximum synthesis after 20 days of incubation at 25uC and 10 days at 30uC (Fig. 2B) .
The temperature optima for the production of this mycotoxin by these two species may not necessarily reflect their maximum growth at these temperatures. On liquid media, Esteban et al. (9) presented evidence that optimum temperature for ochratoxin A production by A. niger was between 20 to 25uC and differed from the conditions required by A. carbonarius that occurred between 15 to 20uC. Our data are indicative of this difference between temperature and growth requirements. However, moisture or water activity is also important and is interactive with the production of ochratoxin A (3, 31, 37) and the fumonisins (12) by the black aspergilli. In this regard, the temperature optimum for growth of A. carbonarius on laboratory media occurs at 30uC, while the optimum for A. niger occurs at temperatures above 30uC (30, 37) .
The data indicate that on autoclaved maize, ochratoxin A was produced by the two tester species, suggesting that maize is suitable for its production by black aspergilli. However, on autoclaved maize, the ochratoxins were not produced by the wild strains isolated from peanuts and maize during this study using our conditions of culture. Overall, the laboratory production of ochratoxin by the black aspergilli is considerably weaker than strains of Penicillium verrucosum and A. ochraceus (1, 2, 33, 34, 51) . The suitability of maize for testing the ochratoxin competence of wild strains of black aspergilli from a diverse origin was reported by Martins et al. (29) , which reinforces the negative results obtained in this study. Nevertheless, recent surveys have suggested that cryptic species within the A. niger group may be responsible for ochratoxin A contamination in maize and maize-based products (25, 29, 32, 37) . Ochratoxin A is usually found as a contaminant of cereal grains such as rye, wheat, oats, and barley (25, 26, 42) . However, the source of such of contamination is not clear because several species from the black and yellow groups of Aspergillus as well as the Penicillium species are also isolated from these cereal crops.
More evidence is needed to determine which species are indeed responsible for ochratoxin contamination in important agronomical crops.
Fumonisin production. The results of the screening test for FB 1 , FB 2 , and FB 3 from the 54 isolates indicated that at least one of the fumonisin homologues was produced by a strain of a species, while some were completely negative ( Table 2 ). The fumonisin-producing isolates consisted of 49 (91%) A. niger, 4 (7%) A. foetidus, and 1 (2%) A. tubingensis isolated from maize and peanuts. A total of 16 (30%, n~54) field isolates produced detectable amounts of FB 1 , with 11 (69%) field strains isolated from peanuts, and 5 (31%) strains isolated from maize. Thirtytwo isolates produced FB 2 , which consisted of 13 (41%) isolates from maize and 19 (59%) from peanuts. The remaining 24 isolates produced FB 3 that consisted of 12 (50%) isolates that were obtained from peanuts and 12 (50%) that were isolated from maize.
The direction of synthesis for the fumonisin homologues is from FB 3 , to FB 2 and finally to FB 1 (41) . One, two, or all homologues have been isolated from natural substrates and in liquid media (52) . In contrast with other reports that determined the production of mycotoxins on liquid synthetic or semisynthetic media, we screened the black aspergilli for the production of both ochratoxins and the fumonisins using cereal grain. The production of FB 1 by 16 black aspergilli ranged between 0.236 to 4.053 ng/ml, with the highest concentration produced by RRC 537 strain that was isolated from maize fields ( Table 2 ).
In the Fusarium species, the biosynthesis of the fumonisins is complex and results from the linkage of genes that maybe organized in clusters (6) (7) (8) 41) . The basic fumonisin structure consists of tricarboxylic acid moieties esterified to C-14 and C-15 of a linear 20-carbon backbone. The fumonisins analogs differ by the lack or presence of hydroxyl groups at the C-5 and C-10 positions. The majority of isolates of F. verticillioides produce FB 1 that has both hydroxyls at the C-5 and C-10 positions. In the case of FB 2 , the hydroxyl groups is lacking at the C-10 position, and in FB 4 , the hydroxyl groups are lacking at both C-5 and C-10 positions. FB 3 lacks the C-5 hydroxyl group. Based on laboratory studies of specific F. verticillioides mutants, it was concluded that naturally occurring strains that produce FB 3 have specific deletions of a dioxygenase gene (57) . Such naturally occurring FB 3 variants have been reported in F. verticillioides isolated from South Carolina maize samples (38) . However, because most of this discussion is derived from studies of fumonisin synthesis in F. verticillioides, detailed studies on differences, if any, in the black aspergilli are warranted. There is an additional fumonisin recently reported in A. niger, FB 6 , a positional isomer of FB 1 and iso-FB 1 (28) . Our procedure and mass spectrometric data (Fig. 3) clearly distinguishes FB 1 reported here from that of FB 6 identified by Mansson et al. (27) , indicating that FB 6 was not produced by strains examined in our study. This is not the first report on the production of FB 1 by a black Aspergillus species. Varga et al. (52) first reported the production of several homologues of the fumonisins by black aspergilli that were isolated from grapes and raisins. The current work is the first to report on the production of FB 1 by the black aspergilli isolated from two U.S. crops of considerable economic importance. To our knowledge, all published accounts, including the present one, have primarily demonstrated the in vitro production of the fumonisins by the black aspergilli. It is important to remember that the production of the fumonisins in culture might not predict in planta pre-and postharvest accumulation patterns, as have been demonstrated for the Fusarium species. We however, have established that A. niger, one of the most common preand postharvest contaminants of food and feed, occurs as a dominant species on maize and peanuts, along with allied species have the potential to produce at least three homologues of the fumonisins. Of greater importance is the finding that FB 1 , FB 2 , and FB 3 are carcinogenic and cytotoxic (14, 28) , which now indicates that the production of these toxins by black Aspergillus species from maize and peanuts extends the concerns for effects from this group on human and animal health. The amounts produced by strains in this study under our laboratory conditions are rather low and considerably less than those reported for the species of Fusarium. The concentrations measured are at or below the provisional tolerance limits of 2 to 4 ppm for maize and maize products intended for human consumption of total fumonisins. The guidance for industry in animal feeds suggest less than 5 ppb for horses and rabbits, 20 ppm for swine and catfish, 10 ppb for pigs, 30 to 60 ppm for ruminants, and 30 ppb for beef cattle and breeding poultry (50) . Finally, the association of the fumonisins as plant virulence factors (7, 15) increases the concern for the black aspergilli for roles in seedling blight diseases that occur in maize, peanuts, and other plants parasitized by this ubiquitous group of fungi. 
